We describe 10 patients with campylobacter colitis who gave a characteristic his tory of an acute diarrhoeal illness, rectal bleeding and colicky abdominal pain. For the majority of patients the clinical and sigmoidoscopic features differentiated campylobacter colitis from acute inflammatory bowel disease. Where doubt remained, evidence of a specific antibody response to campylobacter enabled a presumptive clinical diagnosis to be confirmed.
Introduction
Bacteria of Campylobacterfetus subspeciesjejuni (Vibrio fetus) have been known to be animal pathogens for many years (Jones et al. 1931 ). However, due to their exacting growth requirements, campylobacter species have only recently been recognized as a common enteric pathogen in man (Butzler et al. 1973 , Skirrow 1977 , Stoll et al. 1982 . The majority of patients suffer from an acute self-limiting enteritis, although recent reports have indicated that patients may also have a colitis associated with rectal bleeding (Butzler & Skirrow 1979 , Lambert et al. 1979 , Price et al. 1979 , Willoughby et al. 1979 , Blaser et al. 1980 .
Methods
Ten female patients, aged 20-26 years, presented to this hospital over a period of twelve months with a history of acute diarrhoeal illness, rectal bleeding and colicky abdominal pain. Nine patients underwent sigmoidoscopy and rectal biopsy: in 6 cases this was within seven days of the clinical onset of their illness, and in the remaining 3 cases the procedure was carried out two weeks after onset ( Table 1) . Seven of the patients were nurses at this hospital; however their presentations were spaced over the twelve-month period and there was no evidence of case-to-case transmission. Seven patients required hospital admission, 5 on account of the severity of their symptoms and 2 nurses living on their own.
All rectal biopsies were fixed in 10% formol saline, processed routinely and embedded in paraffin wax. Sections 4 u thick were taken at two levels, stained with haematoxylin and eosin and examined by light microscopy.
Campylobacter species were isolated from specimens of faeces using Skirrow's (1977) selective media, and identified by characteristic colonial and gram stain morphology, motility and biochemical tests.
The serological response in 7 patients was assessed using two serological tests. (1) Agglutinationusing serial tube dilutions of the patient's serum against a suspension of a known C. fetus jejuni human isolate. (2) Enzyme-linked immunoabsorbent assay (ELISA)the method of Voller (1978) was adapted for use to assess the antibody response to campylobacter species spectrophotometrically (Shield, in preparation) . The antigen was a sonicate prepared from a bacterial suspension of C. fetus jejuni according to the method of Paul et al. (1975) . The final in-well concentration of the antigen was 0.25 jg/ml for IgG and 1Accepted 5 November 1984 2Present address: Battle Hospital, Reading RG3 lAG i) 1985 The Royal Society of Medicine 2.5 pg/ml for IgA determination. Two sets of control sera were used, the first from 40 healthy pregnant women attending an antenatal clinic who gave no history suggestive of recent infection and the second from. patients with typhoid fever (by courtesy of the Central Public Reference Laboratory, Colindale, London).
Results
Clinicalfeatures: All 10 patients gave a history of diarrhoea, rectal bleeding and severe colicky abdominal pain. The diarrhoea was characterized by the passage of up to 15 watery, bloodstained motions per day. This usually settled within three to five days. However, one patient continued to have episodic diarrhoea for seven weeks despite two courses of antibiotics to which the organism was sensitive, whilst another patient developed a single recurrence of diarrhoea two weeks later. No organism was isolated on the second occasion and symptoms settled within 48 hours. Rectal bleeding was never profuse and in all cases consisted of small amounts of fresh blood mixed with the motion for one or two days only. Colicky abdominal pain was the most prominent symptom, its severity being the feature which best distinguished the illness from acute inflammatory bowel disease. It was commonly present in the left and right iliac fossae or left hypochondrium and was often transiently relieved by defaecation. In one patient, who was admitted to the general surgical ward, pain and guarding was sufficiently severe to warrant laparotomy. All patients were pyrexial at the onset of their illness and in 3 cases this was associated with ngors.
Sigmoidoscopy: The sigmoidoscopic features of the 9 patients are shown in Table 1 . In patients seen early in the course of their illness the rectal mucosa was usually hyperaemic and oedematous with occasional shallow aphthoid ulcers present, whilst in those seen later in their illness the mucosa was hyperaemic and granular. Repeat sigmoidoscopy demonstrated that the oedema and aphthoid ulceration settled, usually within 36-48 hours. However in one patient the hyperaemic granular appearance remained for seven weeks after the onset of symptoms. In no case was contact bleeding or diffuse ulceration noted.
Rectal biopsy: Eight of the 9 rectal biopsies were abnormal (Table 1) , all showing oedema of the lamina propria which partly masked an increase in plasma cells. Neutrophil aggregates were present in 6 biopsies, both in the lamina propria and surrounding epithelium, forming 'incipient' as opposed to 'actual' crypt abscesses (Price et al. 1979) , few of which were present ( Figure 1 ). Glandular architecture and mucus secretion were normal. Granulomas were not present. Two further biopsies in one patient (HG) 17 days and 7 weeks after the onset of symptoms showed marked improvement although a mild, chronic, nonspecific proctitis persisted.
Bacteriology: Campylobacter species were isolated from the stool cultures of all but one of the patients and in none was any other pathogen identified. No attempt was made to establish whether any of the isolates were thermophilic strains of C.fetus intestinalis rather than C.fetus jejuni.
Serology: The results of the agglutination reactions are shown in Table 2 . The IgA and IgG responses as detected by ELISA are shown as scattergrams in Figure 2 . The antibody content, measured spectrophotometrically as the absorbance value, is shown on the vertical scale. The difference between the means for the antenatal and campylobacter patients represent an approximate 16-32-fold difference in antibody titre.
Initial experience with 2 cases enabled a provisional diagnosis of campylobacter colitis to be made from the clinical and (in 3 instances) sigmoidoscopic features in 5 of the remaining 8 cases, prior to the results of stool culture or serology. In the remainder the clinical history and sigmoidoscopic appearances were noted following notification of a positive stool culture. 
Discussion
Recent reports have suggested that campylobacter species is one of the commonest enteric pathogens encountered in man, accounting for up to 14% of all cases of infectious diarrhoeas (Butzler et al. 1973 , Skirrow 1977 , Stoll et al. 1982 , Blaser & Reller 1981 , Drake et al. 1981 ). In the majority of patients malaise, headache and fever are followed by abdominal pain and diarrhoea, the illness lasting for one to two weeks. Such cases were thought to involve the small bowel (Skirrow 1977) . However, it has come to be recognized that colitis may occur with the passage of fresh blood in the stools (Lambert et al. 1979 , Price et al. 1979 , Willoughby et al. 1979 , Blaser & Reller 1981 , Drake et al. 1981 . It has been suggested that such cases may be clinically, sigmoidoscopically and histologically difficult to distinguish from acute noninfectious inflammatory bowel disease (Lambert et al. 1979 , Willoughby et al. 1979 , Blaser & Reller 1981 ).
Our experience with 10 patients suggests that in the majority the clinical and sigmoidoscopic features are not those of acute inflammatory bowel disease. Whilst the clinical features of campylobacter colitis resemble those occurring in other infectious colitides such as that due to shigella or salmonella species, clinical colitis secondary to these organisms is rare in developed countries. The results of stool culture, histology of rectal biopsies and serology should subsequently confirm or refute the clinical diagnosis. The dominant feature in all our cases was abdominal pain. Although previous reports mention pain, they do not emphasize its intensity, which in this series was frequently sufficiently severe to be the reason for patients to seek advice. In our experience pain of similar severity rarely occurs in either acute ulcerative colitis or Crohn's disease affecting the colon. Patients seen early were unwell, pyrexial and had abdominal tenderness with some guarding, but there were no specific features.
Sigmoidoscopy, particularly when performed early in the course of the illness, was useful. In all 5 patients examined within five days of the onset of symptoms the mucosa was characteristically oedematous and hyperaemic and in 4 of these patients shallow grey-based aphthous ulcers were visible. Contact bleeding was not present. These appearances coincided with the most symptomatic phase of the illness and have been noted by others (Rutgeerts et al. 1982) . Although these features may occur with acute Crohn's disease, they are not those of either acute ulcerative colitis or amoebiasis and are rarely seen in other acute infectious colitides. Cases examined later in the course of their illness showed hyperaemia and granularity without oedema or ulceration; at this stage the appearances were similar to those seen in mild ulcerative colitis.
The timing of the rectal biopsy in relation to the onset of symptoms influenced the severity of the histopathological findings, these being more marked in the early stage (Table 1) . The changes may resolve rapidly, as observed by Willoughby et al. (1979) , or may persist for some weeks, as illustrated by one of our cases.
However, the timing of the biopsy did not appear to influence the specificity of the histopathological findings. These, even early in the illness, may be nonspecific and suggest an infective cause or show considerable overlap with the features of non-infective inflammatory bowel disease (Price et al. 1979 , Willoughby et al. 1979 , Blaser & Reller 1981 , McKendrick et al. 1982 . Pointers to an infective cause were the presence of oedema and neutrophil polymorph infiltrates. Oedema correlated well with the sigmoidoscopic appearances in 5 of the 8 cases in which it was present histologically. The neutrophil aggregates were usually conspicuous in the lamina propria and surrounded and infiltrated the crypt epithelium. However, when the appearances are nonspecific, an improvement in repeat rectal biopsy may be expected in cases with an infective cause (Dickinson et al. 1979 ). While the specific cause of colitis in these patients required bacteriological and/or serological proof, rectal biopsy did provide useful information. However, as the results were only available 48 hours after sigmoidoscopy they were not helpful in immediate management.
Culture of liquid faeces using a selective culture technique was positive for campylobacter in all patients examined, with the exception of one patient with abdominal pain in whom the diarrhoeal phase of the illness had resolved.
Serological responses to infection with campylobacter have been previously reported using a variety of techniques including agglutination (Skirrow 1977) , complement fixation (Jones et al. 1980) and an indirect fluorescent antibody test (Blaser et al. 1979) . The use of an enzyme-linked immunoabsorbent assay (ELISA) does not appear to have been reported previously.
Agglutination titres in 5 of the 7 patients in whom blood was taken were higher than normal ( Table 2 ). The two negative agglutination titres were in samples taken four days after onset, suggesting that an antibody response had not yet occurred. Similarly, using the ELISA technique, IgA and IgG responses to Campylobacter were increased in the sera of the same 5 patients, whilst the 2 patients with a negative agglutination titre both had antibody responses within the normal range ( Figure 2) . It is of interest that one of the highest responses was seen in a patient (GB.) who presented late in the course of her illness with persistent abdominal pain but in whom diarrhoea had settled and stool culture was negative.
Campylobacter species are sensitive to a wide range of antibiotics (Walder 1979) of which erythromycin has been most frequently used (Skirrow 1977 , Blaser et al. 1979 ). Nevertheless, whilst erythromycin promptly eradicates campylobacter from the faeces it does not seem to alter the course of the disease (Anders et al. 1982) . All patients seen early were given erythromycin stearate 500 mg twice daily; 2 patients whose symptoms did not rapidly resolve also received doxycycline 100 mg daily, one of whom continued to complain of pain and loose stools and showed an active proctitis on sigmoidoscopy and rectal biopsy prior to resolution of her symptoms.
We feel that in patients presenting in the UK with severe abdominal pain and blood-stained diarrhoea of acute onset, a provisional diagnosis of campylobacter colitis can be made on clinical and sigmoidoscopic grounds. A positive stool culture confirms the diagnosis and rectal biopsy may give useful supportive evidence. For patients seen later the sigmoidoscopic and histological features are less helpful, although serological evidence of a specific antibody response to campylobacter permits confirmation of the diagnosis.
